interpretations of the various forms of midline granuloma. The final word has not yet been spoken and I think periodical reviews of the subject, such as this, are serving a useful purpose, especially now when we might be entering a phase in which the results of some interesting immunological-biochemical discoveries are beginning to influence our thinking concerning the 2etiology and pathogenesis of midline granuloma.
One can distinguish several phases in the development of our knowledge of the disease, the first dating from McBride's paper in 1897 and culminating in J P Stewart's fundamental study published in 1933. There followed a phase of intensive study of the pathology of the disease distinguished by Wegener's work in 1936 and 1939 . A discussion on malignant granuloma of the nose in this Section in December 1954 may perhaps be considered to have brought this phase to a close (Glass 1955 , Howells 1955 , Friedmann 1955 . It was followed by the publication of many clinical and pathological papers as the disease has become more familiar to otolaryngologists and pathologists from personal experience.
Terminology
Comprehensive studies of the disease have been hampered by the large number of terms competing for general acceptance and recognition (Friedmann 1955) .
The term 'malignant granuloma of the nose', introduced by Woods (1921) has been favoured by British authors. American authors have given preference to the very descriptive term 'lethal granulomatous ulceration involving the midline facial tissues' or, shortened, 'lethal midline granu-20 loma' (Williams 1949) , and now favoured on both sides of the Atlantic. The term 'granuloma gangrenescens' is popular on the Continent. The term 'Wegener's granuloma' has been adopted when the systemic aspects of the disease have been recognized. A survey of over 120 papers on. the subject, published during the period 1956 to 1962, probably incomplete, shows that the term 'Wegener's granuloma or granulomatosis' is leading, followed by 'lethal or malignant midline granuloma' with'granuloma gangrenescens' third.
The term 'non-healing granuloma' has been suggested by Walton (1959) ; I should like to recommend it for more general acceptance, with a slight modification: 'Non-healing granuloma of the nose, or non-healing midline granuloma' -(1) Stewart's type, the classical pleomorphocellular histiocytic and usually localized granuloma and (2) Wegener's type, the giant cell, usually systemic, rhinogenic granuloma. This terminology would eliminate the adjective 'malignant', thus avoiding confusion with neoplasms whilst still underlining the most significant clinical feature of the disease. I believe that reference must be made in the terminology to the nose as pars pro toto, to emphasize the important role it can play in the diagnosis and pathogenesis of the various forms of the disease, which ought to bear the names of the principal authors, Stewart and Wegener.
Diagnosis
Non-healing granuloma of the nose is a clinical syndrome of unknown aetiology. The pathologist assists in the elimination of various diseases of known oetiology or with a well-defined morphology. In any ulcerative-granulomatous disease of the nose the whole arsenal of clinical and laboratory methods of investigation has to be mobilized to identify or exclude a long list of diseases answering to more or less exotic names. Some of these diseases, though rare, present no diagnostic difficulties and can be readily diagnosed. In cases of non-healing granuloma of the nose, however, one is confronted by a long list of non-dramatic laboratory findings contrasting sharply with the dramatic and distressing clinical picture.
Bacteriological investigations have remained disappointing or at any rate unconvincing: Staphylococcus pyogenes and Streptococcus pyogenes (anaerobic) have been isolated from most cases.
Hwmatological findings are perhaps more helpful and the value of the erythrocyte sedimentation rate as a diagnostic aid and in judging progress of treatment has been recognized by Mills (1958) .
Biochemical investigations must be thorough and directed primarily towards the control of renal function. Using electrophoresis, Mills (1958) observed in one of his patients a marked reversal of the albumin-globulin ratio and greatly increased y-globulin.
Serum proteins were examined in 7 of our patients by my colleague, Dr D A Osborn. There was in one of these patients a persistent low albumin-globulin ratio and electrophoresis revealed an abnormal a2-peak; the serum-protein values were as follows: This patient, a woman of 33 years, suffered from non-healing granuloma of the nose, Stewart's type. She developed a similar granuloma of the larynx and vulva but no other granulomata were found at post-mortem.
AUTO-ANTIBODIIES
The investigation of connective-tissue diseases, to which non-healing granuloma of the nose belongs, should include certain new tests based on the presence and recognition in the serum of patients of a number of antibodies which react with constituents common to a wide range of somatic cells of man and other species. Some of the antigens have been identified as normal nuclear constituents, but others remain unidentified.
The antibodies which occur in certain connective-tissue diseases are: Antibodies to nuclear constituents (Beck 1961) ; antibodies to cytoplasmic constituents; precipitating auto-antibodies to cellular constituents (Anderson et al. 1961) . To these may be added the lupus erythematosus cell factor often found in the serum of patients suffering from systemic lupus erythematosus (Zimmer & Hargraves 1952) .
Very little is known about the presence of these auto-antibodies in non-healing granuloma of the nose and more attention ought to be paid to these tests. It may be pointed out here that the early diagnosis of non-healing granuloma of the nose rests on the clinical picture and the difficult histopathology of the presenting lesion.
HISTOPATHOLOGY OF THE PRESENTING LESION
Non-healing Granuloma ofthe Nose -Stewart (Pleomorphic and Histiocytic)
The initial clinical manifestation of this type is the development of an indurated swelling of the tissues of some part of the nose; this may be the vestibule, the septum or, more rarely, the conchm. Ulceration develops in the affected part and spreads inexorably, destroying soft tissues, cartilage and bone. The overlying facial tissues undergo necrosis and disappear, leaving a deeply ulcerated lesion with sloughing and irregular margins.
A similar type of ulceration may also occur in one of the maxillary sinuses or in the oral cavity beginning on the posterior wall spreading into the nasopharynx and hypopharynx (Ellis 1957) .
Death is due to cachexia, hiemorrhage or intercurrent infection.
Microscopical appearances: The essential change is a dense accumulation of pleomorphic cells in the affected tissues (Fig 1) . The cells are predominantly lymphocytes; there is often a considerable admixture of plasma cells, however, and there are also many peculiar elongated or spindleshaped histiocytes with round or kidney-shaped nuclei which predominate in some cases. Necrosis is not limited to the ulcerated surface, but characteristically affects a very considerable part of the cellular tissue, both laterally and in depth. Small haemorrhages are numerous and dense fibrous granulation tissue is laid down in the deeper layers during periods of organization or following treatment.
Non-healing Granuloma ofthe Nose -Wegener (Giant Cell Granuloma with or without Local Giant-cellular Arteritis) This condition, which rightly bears the name of Wegener, takes the form of a necrotizing giant cell granuloma that usually presents first in some part of the upper air passages with the subsequent development of confluent necrotic lesions in the lungs with arteritis of polyarteritis-type affecting the pulmonary and systemic vasculature.
The presenting lesion may also be localized in the ear (Fig 2) , the orbital region or the skin.
Microscopical appearances: The presence of multinucleated giant cells in the necrotizing granulation tissue, although not pathognomonic, is helpful in the correct interpretation of the significance of the presenting lesion in cases of Wegener's disease. In some cases they are widely scattered through the tissues and numerous enough to be readily found; in other cases they are scanty and tend to be grouped adjacent to blood vessels showing periarteritis and/or thrombosis. Sometimes the giant cells are applied so closely to the vessels that the picture (Fig 3) is very similar to that of giant cell arteritis but the two conditions can be distinguished by the fact that the giant cell reaction is not related to breakdown of the elastic tissue of the artery wall in Wegener's disease, as it is in true giant cell arteritis.
The giant cells of Wegener's disease resemble those of tuberculosis but their nuclei are often peculiarly compact, appearing dense or ovoid (Fig 4) and so intensely hematoxyphil that they often appear black (Symmers 1960) . The nuclei are often clustered in two curved groups at opposite poles of the cell. The cytoplasm is generally more compact, more homogeneous and more eosinophilic than in the giant cells of other tuberculoid granulomata.
Patchy necrosis is common in the granulomatous tissue and may be accompanied by fibrosis: destruction and organization proceed simultaneously and the scar tissue in its turn is involved in the necrotizing process. The destruction of tissue is not as extensive as in non-healing granuloma of Stewart, and in particular there is much less tendency to involvement of cartilage and bone.
TRANSITIONAL OR ATYPICAL FINDINGS IN NON-HEALING GRANULOMA OF THE NOSE
There are often blurred margins between the two types of non-healing granuloma and their correct histological identificationin the presenting lesionmay give rise to considerable difficulties. The histopathology of the presenting lesion in Wegener's type of non-healing granuloma of the nose may resemble that of the histiocytic granu-loma, with perhaps an occasional giant cell firmly embedded in the granulation tissue ( Fig 5) , yet systemic lesions ( Fig 6) may develop (Appaix et al. 1959) . Some giant cell granulomata, on the other hand, fail to reproduce the characteristic systemic lesions of 'Wegener's granulomatosis' and remain localized; others may run a longer course than suggested by most observers (Walton 1958 ).
Own Material
The observations are based on 35 patients diagnosed initially as non-healing granuloma, Stewart's type (15 cases) and Wegener's type (20 cases). The initial diagnosis was based on the microscopical features of the presenting lesion in the nose, or, less frequently, in the orbit, the ear or the pharynx. The diagnosis was reviewed in the light of further clinical progress and postmortem findings, where available.
Non-healing granuloma of the nose (Stewart's type): Of the 15 cases, 6 survived from eight to fifteen years following deep X-ray treatment and the remaining 9 patients died. There were no systemic lesions in 4 patients who died of cachexia or bronchopneumonia. One patient showed adrenal hyperplasia due to pleomorphic reticulum cell hyperplasia; another showed similar reticulum cell hyperplasia of the mediastinal lymph nodes resembling the morphology of the nasal lesion. There were multiple secondaries of reticulosarcoma in 3 patients.
There occurred also two cases which initially showed a predominantly histiocytic granuloma of the nose with occasional giant cells and ulceration but which terminated with renal, splenic and other lesions (Figs 5 & 6) . These were included in the following group of patients.
Non-healing granuloma of the nose (Wegener's type): Of the 20 cases, 18 have died. In 12 of these cases post-mortem revealed typical renal, splenic and pulmonary granulomata and vasculitis (Wegener's granulomatosis); 2 of these 12 had giant cell granuloma of the middle ear cleft. No post-mortem examinations were carried out on the remaining 6 patients who died; 2 of them had orbital 'pseudo-tumours'. Two patients survive: one with localized giant cell granuloma of the nose, the otherwith localized giant cell granuloma of the mastoid cell system.
The following case histories contain some unusual clinical and histopathological features and have been selected to underline some of the points mentioned.
Case 1 Non-healing Granuloma ofthe nose (Wegener) with Involvement of Uterine Cervix and Vagina This patient's history illustrates the long duration of Wegener's granulomatosis and the danger of treating such patients for cancer on clinical evidence alone. D B, female, aged 61 years First seen by Mr C Gill-Carey at the Royal National Throat, Nose and Ear Hospital on 17.7.58, when she complained of dullness of hearing for two months with catarrh.
On examination: Ears: right tympanic membrane dull, indrawn distorted cone; no otorrhoea; left tympanic membrane pale, indrawn distorted cone. Throat: fauces clear; nose congested. 11.8.60: Admitted for bilateral antral lavage and myringotomy. 8.10.60: Chest X-rays showed clear lung fields. 29.11.60: Biopsy of left middle turbinate and inferior turbinate revealed Wegener's type non-healing granuloma of the nose with local giant cell arteritis (Fig 8) . No treatment during follow-up period. 27.9.61: Biopsy from recurrence of right middle turbinate confirmed the diagnosis.
The patient attended another hospital for a gynecological complaint and had two biopsies taken from a very suspicious area in the cervix and vagina. Although there was no microscopic evidence of malignancy, the lesion was considered on clinical grounds alone to be a carcinoma. The patient was given a prophylactic course of radium. On 14.5.62 she was accepted by the Royal Marsden Hospital for a short course of radiotherapy to her nose when she complained of the gynecological condition for which she had been treated elsewhere. The sections of the cervix were reviewed and showed a giant cell granuloma similar to that of the nose (Fig 9) . The patient developed signs of adrenal failure but made a dramatic improvement on cortisone. Eventually, however, she developed bilateral orbital swellings and died in September 1963, five years after first being seen at our Hospital. There was no post-mortem.
Electron Microscopy'
Suitably fixed specimens from the nasal biopsy were examined under the electron microscope (Friedmann 1963 ) and confirmed the granulomatous nature of the process: there were large numbers of eosinophils, plasma cells and multinucleated giant cells present, surrounded by histiocytes. The structure of eosinophils and plasma cells was normal and there were numerous mitoses (Fig 10) . The cytoplasm of the giant cells contained large numbers of round membrane-bound granules of various size resembling lysosomes ( Fig I1) .
The lysosomes present in the examined sections were apparently intact, but their large numbers suggest some enhanced activity. ' There are now available suitable fixatives, e.g. glutaraldehyde, for the transporting of biopsy specimens over long distances for electron microscopy which will gladly be supplied by the In June 1961 and onwards, when there appeared to be reactivation of disease, she was given betamethasone 0-5 mg t.d.s. She remained well on this regime. An area of increased density of the radiograph of the lungs in the right hilum and middle lobe remained unaltered and in fact there appeared to be some clearing. When last seen on 9.1.64 there was no substantial change.
This patient illustrates the response to radiotherapy of a giant cell Wegener's type of non-healing granuloma of the nose surviving for at least three and a half years.
Discussion
There is some debate as to whether the two types of non-healing granuloma of the nose are somewhat similar but actually different disease processes or merely synonyms for the same disorder (Blatt et al. 1959 , Brown & Woolner 1960 .
It has been suggested that the nasal lesions of Wegener's disease have to be distinguished, clinically and histologically, from the manifestation of the so-called malignant granuloma or 'lethal midline granuloma of the nose'. There are, no doubt, differences in the clinical picture and histopathology of the two types of non-healing granuloma. Nevertheless they may best be regarded as variations of a similar underlying pathological condition and as related manifestations of a single nosological entity. This view is supported by the occurrence of 'transitional' cases, such as one reported by Appaix et al. (1959) whose patient, after suffering from a nasal granuloma showing the microscopic features of the Stewart's type non-healing granuloma, developed polyarteritis nodules in the skin.
Moreover there are blurred margins between the two types of granuloma and, in particular, the histopathology of the presenting lesion often shows some features common to both types.
From the clinical point of view it must be emphasized that Wegener's granuloma may be of longer duration than has hitherto been recognized (Walton 1958 , Evans & Halley 1963 . Radiotherapy or treatment with steroids might, of course, contribute to the alteration of the clinical and pathological picture of the disease.
The biological behaviour of the histiocytic type of non-healing granuloma of the nose is still difficult to assess. It must be pointed out, however, that some cancers arising in the nose, particularly lymphosarcoma or reticulosarcoma, may exactly reproduce the clinical features of non-healing granuloma (Walton 1960) . This may cause serious practical difficulties because it is often hard to distinguish between non-healing granuloma and these types of sarcoma on histological grounds, particularly in biopsy specimens from early lesions, except that, sooner or later, secondaries of the tumour develop elsewhere: for example, in the cervical lymph nodes, mediastinum or skeleton (particularly the cranial bones). There were three patients in our series who presented with the clinical and histological picture of Stewart's granuloma of the nose but developed multiple secondaries, recognized as reticulosarcoma at post-mortem.
It may be unnecessary to point out that cases must be excluded from any atiological consideration of the disease in which at any time, usually at post-mortem, a well-defined neoplasm is diagnosed. The distinction between tumour-like proliferative diseases and true neoplasms is nowhere less clear than in the lymphoreticular system (Symmers 1958) . The malignant and potentially malignant diseases which arise in the system include conditions of uncertain nature as well as indisputable neoplasms.
It is possible that some of the localized lesions which have histological features not easily distinguishable from those in malignant lymphoma or reticulosarcoma of the generalized types are, in fact, hyperplastic lesionsreactive lymphoreticular hyperplasia.
The adrenals of a patient with non-healing granuloma of the nose (Stewart) were found at post-mortem to be enlarged and the microscopical findings indicated a somewhat unusual lymphoreticular hyperplasia. There was some similarity between these findings and the cytology of the cellular exudate described by Hutt & Pinniger (1956) in a patient who died of adrenal failure associated with systemic endarteritis.
A,tiological Concepts and Problems
The underlying mechanism is probably based on a delayed hypersensitivity reaction. Whether or not this is due to auto-immune antibodies formed by the cells of the nose, or other organs, remains to be determined. Blatt et al. (1959) suggested that some noxious substancechemical, physical or more likely an infectious organismmight bring about local tissue destruction in the respiratory tract which, acting as auto-antigen, might react with autoantibodies and produce a state of hypersensitivity.
It has been recognized that the normal unaffected cell did not produce antibody but, when it was influenced by a chemical, a virus or bacteria, the changed antigen produced hostile antibody, which was then responsible for tissue self-destruction; this was possibly mediated by alterations in desoxyribonucleic acid metabolism (Anderson 1963) .
It may be assumed that also there is initially, in non-healing granuloma of the respiratory tract, a local tissue injury by some noxious agent; the altered host tissue might then stimulate the formation of auto-antibodies. The interaction of these auto-antibodies with the particular tissue area would result in an inflammatory reaction which might lead to more altered tissue. This vicious circle could be established within the tissue of the respiratory tract and other organs. Is non-healing or malignant granuloma of the nose an auto-immune disease? In the present state of our knowledge it is unrealistic to advance strict criteria for auto-immunizttion. Anderson (1963) rightly points out 'it is of more value to assess carefully, in each particular situation, the strength of evidence for and agiinst autoimmunization'.
Auto-immune diseases are of two types: (I) Those in which the primary pathological changes involve mainly or entirely a particular organ. The classical example is Hashimoto's disease. The cytological features of the non-healing granuloma (Stewart) bear some resemblance to the mainly lymphoand histio-cytic cytology of Hashimoto's disease.
(2) Diseases affecting multiple organs and tissues, e.g. connective tissue disease of which systemic lupus erythematosus is the best example.
There exists a certain similarity between the clinical picture of SLE and non-healing granuloma of the nose (Symmers 1960) ; both occur in a localized form, where the nose and face are involved; both occur in a systemic form, in which the distribution is again similar in both conditions, showing characteristic vascular changes in the kidneys and the spleen. Moreover, necrotizing arteritis may develop in the final stages of SLE. The renal lesions in one of our patients resembled those of SLE (Fig 7) as there were 'wire-loop' capillaries present in some of the undamaged glomeruli. Symmers (1960) described certain histological features usually associated with SLE in a patient with Wegener's granulomatosis (associated with cytomegalic inclusion-body disease and concomitant pneumocystic infection) but regarded it simply as overlap of the pathogenic manifestations of the two entities.
Further circumstantial evidence in support of auto-immunization lies in the rejection of skin grafts in two of our patients. There was dramatic improvement of the destructive lesion of the nose in one of these patients, the first so treated, following treatment with 300 r (Ellis 1955) . The patient has remained alive for over fifteen years but has to wear a nasal prosthesis as skin grafting has not proved entirely successful.
In another patient the failure of skin grafting was followed by ulceration of the donor area (on the thigh) and a biopsy from this ulcer revealed a giant cell reaction not unlike that observed in her nasal granuloma.
There is, thus, some similarity between the nonhealing granuloma of the nose and certain autoimmune diseases.
It must be emphasized (Anderson 1963 ) that non-immunological abnormalities, e.g. enzyme disturbances, have been described in the connective tissue disease: de Duve (1959) reported that the multiple acid hydrolases confined within lysosomes are released by ultraviolet light (and various other agents) and might contribute to the development of lesions of the face exposed to the sun. There is evidence that lysosomes of polymorphonuclear leucocytes exposed to endotoxin can produce a type of necrosis in the skin similar to that in the local Shwartzman reaction.
Lysosomes form a special group of cytoplasmic particles containing various enzymes in an inactive form in membrane-bound vacuoles; as described above, such particles appeared to be numerous in the giant cells of a case examined by us under the electron microscope.
Owing to the comparative rarity of the disease, a co-ordinated effort is required for the systematic study of the disease with the aid of modem serological and electron-microscopic methods.
